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Abstract 
The purpose of this study is to establish a new performance measurement method for academic actors for 
their changing roles in innovation systems. The widely accepted triple helix and systems of innovation 
models show changing and overlapping roles of academic, industrial and governmental actors. In previous 
innovation systems, universities were not focused on applied research and technology transfer as much as 
they are now. Current literature shows a changing role of universities and importance of their involvement 
in innovation systems.  
Although academic organizations’ roles have changed in innovation systems, academic performance 
measurement systems (APMS) are not adapted to examine innovation related performance factors. Many 
APMS focus on key performance indicators (KPIs) such as; publications, research projects and patents. 
However, the new APMS needs to assess the activities and processes that are related to innovation, such 
as; technology transfer processes, collaborative innovation activities, consultancies and academic spin-
offs.  
For this study a new APMS is applied according to the needs of universities by using a synthetic data 
based on an engineering department’s KPIs. APMS scores are calculated based on the cumulative metric 
of all research and innovation activities and, weighted according to the needs and considerations of the 
university. The results of this study show that many of those academicians who have great performance in 
publications and academic research do not necessarily have high-level performance in innovative 
activities. In fact the results show that those who had high points in some measurements have very low 
performance in others. For the management point of view, it may be more effective to position 
academicians for different roles and assess their performance accordingly as innovation-targeted, 
teaching-targeted and research-targeted academicians. 
 
 
 
 
I. Introduction and Background of the Study 
The changing roles of universities from being heavily based on fundamental research to applied 
research also led to a necessity for different internal and external systems to have a better 
adoption in the innovation systems. Universities’ functions are expanding from their traditional 
roles such as; education, research and publications to also innovation related aspects. New 
funding mechanisms encourage academicians to take part in collaborative research with different 
actors and also commercialize their ideas in the industry. Various studies [1, 2] make clear that 
academic actors with funding undertake more applied research nowadays and that innovation 
related activities within academia are a more of a focus point.  
Currently, there are more “entrepreneurial universities” than before. The studies show that there 
is a rapid change in this new era where academicians are taking a greater role in innovative 
activities and are motivated to be involved in entrepreneurial activities. However, this is also 
considered to be dangerous as excessive applied research results at the expense of fundamental 
research [3]. Accordingly, academic performance may need to be balanced between well-known 
duties and innovation related roles.  
The widely accepted triple helix model shows changing and overlapping roles of academic, 
industrial and governmental actors [4]. The management of academic organizations also favors 
those individuals who assist in the goals of universities with regards to TTO processes, 
innovation and collaborative research with external partners. The main motivations of academic 
organizations to have an active role in innovation systems are: 1) to generate more funds for 
research, 2) to have a better position in rankings and 3) to be an incubator for academic spin-off 
companies. 
Academic organizations are currently expending some of their energy on commercialization 
related activities due to the various benefits of interaction with industrial actors, such as increased 
levels of funding. Accordingly, the numbers of technology transfer departments and their 
activities are rapidly increasing. Industrial actors heavily invest in fundamental science, 
government actors are highly aware of the positive returns on innovation so they adjust their 
policies and their involvement accordingly to encourage universities to engage in industry-
oriented research. 
Many universities are currently trying to establish the right mechanism so that they can produce 
industrial externalities and technology transfer related outcomes. There are various external 
factors to motivate academicians to engage in innovative activities such as science and 
technology policies, funding mechanisms and innovation networks. Financial gain for some 
academicians to get involved in industrial-oriented research can be an extrinsic motivation but the 
goals of their organization may not be met successfully and continually by just focusing on 
extrinsic motivation factors. Accordingly, apart from external motivating factors, an internal 
system is required to encourage academicians to engage in innovation processes. 
Various studies show that just focusing on extrinsic motivating factors is not a solution to 
increase performance but that intrinsic motivation factors should also be included in the 
performance management systems by balancing both factors [5-7]. Some studies show that 
extrinsic factors have positive effect on intrinsic factors but it differs based on the group of 
people (i.e. students or employees) [8, 9]. Especially for academia, intrinsic factors appear to be 
more effective as performance triggering elements. Some authors explained that a combination of 
both intrinsic and extrinsic factors lead to a better performance in organizations. [10]. In general, 
it is well known that every individual would not be motivated by same factors so that 
performance management systems need to be as comprehensive as possible to cover various 
expectations of employees. Moreover, it can be assumed that every academician would be 
competent in different areas such as writing publications, teaching and research projects. 
This paper aims to explain how academic performance management may assess the 
academicians’ involvement in the changing roles of universities in innovation systems. Academic 
performance is required to be measured based on the new roles of universities and it needs to be 
managed according to organizational culture in such a way that would lead to better performance. 
Academicians should be encouraged to adapt to new industry oriented research through 
organizational and national goals for the benefit of national performance. For this, performance 
measurement systems and motivational factors are examined in the following section. 
 
II. Literature Review 
A performance measurement system means the application of a multi-dimensional set of 
performance measures referred to as key performance indicators (KPIs). KPIs can consist of both 
financial and non-financial measures. Based on these measurements, achievements of employees 
are assessed and the results are used for motivational purposes (both intrinsic and extrinsic) and 
for planning purposes by means of strategic management activities for current conditions and the 
future [11]. 
Performance measurement systems are not just popular amongst industrial organizations, 
academic management also uses KPIs to assess their employee’s performance. Statistics show 
that 30-60% of large US firms have adopted the balanced scorecard [12]. In performance 
measurement systems, there are various elements that need to be decided on such as duration of 
the measurement, indicators to be measured, measurement methods and performance targets [13]. 
There are different performance measurement systems based on statistical methods and their 
usage. The most popular performance measurement systems are Balanced Scorecard [14], 
Performance Prism [15] and the EFQM Business Excellence Model [16]. Balanced Scorecard 
(BS) fulfills three functions that are: the measurement system, the system of strategic 
management and the tool for communication. The BS system focuses on four strategic elements 
that are: financial, internal processes, customer and, learning and growth; all of these need to be 
balanced. Here balance means the equability between short-term and long-term goals, required 
inputs and outputs, internal and external performance factors, and financial and non-financial 
indicators [17]. All these performance measurement systems need to be adjusted according to the 
needs of the organization itself and there is no a single superior performance measurement 
system that can be applied to all. For example, if one crucial step in a performance measurement 
system is to do benchmarking then EFQM would be a more suitable model for the management. 
In academia, there are some academic performance measurement systems (APMS) but current 
APMS are not adjusted according to the changing roles of academia and may require to be 
renewed for the current needs of innovation systems. Performance measurement systems in 
general include: 1) individual measures, 2) a set of measures that combine to assess the 
performance as a whole and 3) a system to collect, analyze, interpret and disseminate the data 
[18]. Many APMS focus on KPIs such as: publications, research projects and patents [19, 20]. 
However, the new APMS need to assess the activities and processes that are related to the 
innovation. Some of these could be linked to technology transfer processes, collaborative 
innovation activities, consultancies and academic spin-offs. In the methodology section below, an 
equation is provided to cover all the necessities of the contemporary roles of academic 
organizations. 
III. Methodology 
For this study a new APMS is applied according to the needs of universities by using a synthetic 
data based on an engineering department’s KPIs. The engineering faculty is selected as a case 
study because these types of academic units are closer to innovative activities. APMS scores are 
calculated based on the cumulative metric of all research and innovation activities and weighted 
according to the needs and considerations of the university. This can be adjusted according to 
strategic plans of another research organization. For example, if patents are rewarded more 
compared to other features (i.e. publications) then the weight for granting patents should be 
increased. Also, the weighting system can be adjusted to value quality against the quantity of 
work by giving more weight to impact factors, citations and technology transfer metrics.  
According to the study of [13], there are different types of performance measurement design. In 
terms of different procedures, the ‘needs led’ approach is a top-down method, the ‘audit led’ 
procedure is a bottom-up method and the ‘model led’ procedure is a framework where, for 
example, the ECOGRAI model is followed. In this study a top-down method is employed based 
on the needs of the university.  
In terms of the performance measurement approach, there are consultant led approaches that is 
completed by some individuals that are outside of the management system and facilitator led 
where management team together in facilitated workshops. This study followed a facilitator led 
approach by challenging existing measures and transform strategy into action. 
There are external and internal factors to encourage organizations to pursue innovative results. 
Science and technology policies, funding mechanisms and innovation networks are some of the 
external factors that drive academia into industry-oriented research. Apart from external 
motivating factors, an internal system is required to encourage academicians to engage in 
innovation processes. 
In this study, Equation 1 is used to calculate the APMS score. Innovation related factors are 
added to previously measured academic roles as discussed in the literature review section. To 
give higher value to an academic organization engage in innovative activities, patents, projects, 
collaborative innovation, technology transfer, consultancies and spin-offs need to have higher 
weights compared to other terms: 
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑊𝑊𝑊𝑊𝑝𝑝  ×  𝐴𝐴 + 𝑊𝑊𝑊𝑊𝑏𝑏  ×  𝐵𝐵 + 𝑊𝑊𝑊𝑊𝑏𝑏𝑏𝑏  ×  𝐵𝐵𝐵𝐵 + 𝑊𝑊𝑊𝑊𝑏𝑏𝑝𝑝  ×  𝐵𝐵𝐴𝐴 + 𝑊𝑊𝑊𝑊𝑏𝑏𝑐𝑐  ×  𝐵𝐵𝐶𝐶 + 𝑊𝑊𝑊𝑊𝑝𝑝𝑐𝑐  ×  𝐴𝐴𝐶𝐶 +
𝑊𝑊𝑊𝑊𝑝𝑝𝑝𝑝  ×  𝐴𝐴𝑃𝑃 + 𝑊𝑊𝑊𝑊𝑐𝑐  ×  𝐶𝐶 + 𝑊𝑊𝑊𝑊𝑠𝑠𝑠𝑠 ×  𝐴𝐴𝐴𝐴 + 𝑊𝑊𝑊𝑊𝑏𝑏𝑐𝑐  ×  𝐵𝐵𝐶𝐶 + 𝑊𝑊𝑊𝑊𝑐𝑐𝑐𝑐  ×  𝐶𝐶𝐶𝐶 + 𝑊𝑊𝑊𝑊𝑏𝑏𝑐𝑐  ×  𝐵𝐵𝐶𝐶 + 𝑊𝑊𝑊𝑊𝑠𝑠𝑐𝑐  ×  𝐴𝐴𝐶𝐶  (1) 
 
The meaning of each term used in the above equation is as follows: 
WF – weighting factor, P – journal paper, B – Book, BC – book chapter, CP – conference paper, 
CT – citations, PT  – patents, PR  – projects, T  – teachings, SS  – student satisfaction surveys,  
CI  – collaborative innovation, TT  – technology transfer, CO  – consultancies, SO – spin-offs. 
 
 
For all types of publications, points are calculated as given in Equation 2 for journal publications 
as an example by taking into account the number of authors. Publications with single author are 
accepted as 1 point for journal papers, 2 points for book publications, 0.4 points for international 
conference papers, 0.25 points for national conference papers and 0.25 points for book chapters. 
This academic evaluation report covers activities of each academic staff for 2013, 2014 and 2015. 
Other terms are also formulated as shown for the publication case. Due to the space limitation of 
submission, other equations are not presented in this paper. 
 
                             𝐴𝐴 =  1
𝑇𝑇𝑝𝑝
× ∑ � 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑠𝑠𝑠𝑠; 1𝑎𝑎𝑡𝑡𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑠𝑠𝑠𝑠𝑠𝑠; 0.8
𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠 𝑎𝑎ℎ𝑎𝑎𝑠𝑠 𝑎𝑎𝑡𝑡𝑠𝑠 𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑠𝑠𝑠𝑠𝑠𝑠;  1.8
𝑛𝑛𝑛𝑛
�𝑁𝑁𝑝𝑝𝑘𝑘=1                              (2) 
 
where terms are as described below; 
P – journal paper points, Tp– time period, k – journal paper index, Np – number of journal papers 
over the time period, Na – number of authors 
IV. Results and Discussion 
Results for 20 randomly selected academicians from a total of 68 are represented in Table 1. 
Academic activities are listed in the first five columns of the table, and the next six columns lists 
innovation related activities. Each measurement is completed based on its particular equation as 
shown for Equation 2. The results below are based on three years of activity of the academicians. 
The academic score is calculated based on the average value of papers, conferences, books, books 
chapters and citations. The innovation score is calculated based on patents, projects, 
consultancies, collaborative innovation, technology transfers and spin-offs. A scatter plot of 
innovation versus academic score given in Figure 1 for the 68 academicians included in this 
study. Academic score (AS) and innovation score (IS) are all derived from other scores such as 
journal papers, conferences and book chapters. These scores are used in the following sections to 
see if there is any correlation between various scores. 
Table 1: APMS points and corresponding academic and innovation scores for a subset of 20 
academicians.  
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A1 2.06 0.37 0.00 0.00 0.36 0.00 0.11 0.00 0.05 0 0 0.46 0.03 
A2 0.61 0.04 0.00 0.00 0.16 0.00 0.11 0.00 0.05 0 0 0.13 0.03 
A3 1.40 0.00 0.00 0.00 0.17 0.00 0.52 0.37 0.44 0 0 0.26 0.22 
A4 0.94 0.48 0.00 0.00 0.24 0.00 0.11 0.00 0.05 0 0 0.28 0.03 
A5 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0 0 0.01 0.00 
A6 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0.11 0.00 
A7 0.62 0.14 0.00 0.00 0.19 0.00 0.11 0.00 0.05 0 0 0.16 0.03 
A8 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0 0 0.02 0.00 
A9 0.34 0.00 0.00 0.00 0.44 0.00 0.21 0.00 0.11 0 0 0.13 0.05 
A10 0.39 0.08 0.09 0.00 0.13 0.00 0.11 0.00 0.05 0 0 0.11 0.03 
A11 0.15 0.00 0.00 0.00 0.06 0.00 0.11 0.00 0.05 0 0 0.04 0.03 
A12 0.54 0.24 0.00 0.00 0.97 0.00 0.00 0.00 0.00 0 0 0.29 0.00 
A13 3.86 0.00 0.00 0.00 1.59 0.00 0.00 0.00 0.00 0 0 0.91 0.00 
A14 0.65 0.39 0.17 0.00 0.86 0.00 0.49 0.97 0.73 1 0 0.34 0.37 
A15 0.19 0.00 0.00 0.00 0.07 0.00 0.11 0.00 0.05 0 0 0.04 0.03 
A16 0.60 0.33 0.05 0.00 0.66 0.00 0.00 0.00 0.00 0 0 0.27 0.00 
A17 0.52 0.00 0.00 0.00 0.03 0.00 0.00 1.08 0.54 1 0 0.09 0.27 
A18 1.72 1.30 0.09 0.00 0.76 0.00 0.39 1.03 0.71 1 0 0.64 0.35 
A19 0.45 0.27 0.09 0.00 1.42 0.00 0.11 0.09 0.10 0 0 0.37 0.05 
A20 5.62 0.45 0.00 0.00 1.86 0.00 0.11 0.00 0.05 0 0 1.32 0.03 
 
As shown in Table 2, correlation calculations for various combinations are performed to see if 
any academic work has an impact on innovation performance of the academicians. The results 
show that there is no significant relationship between any conventional academic activity and the 
innovation score. That is if academicians perform better in activities such as publishing papers, 
attending conferences and having highly cited papers, it does not mean that they will have a 
better performance in innovative activities as well. A notable finding is that those academicians 
who have high citations, show some correlation (22%) with their innovation performance. Thus, 
it may mean that quality vs. quantity in papers affect the innovative outputs. As expected, there 
was a significant relationship between number of papers published and number of citations. This 
comparison is done to check if the calculations were followed properly. Those academicians who 
provide consultancy to industrial actors show greater performance in research projects and also 
collaborative innovation activities. 
 Table 2: Correlation coefficients for academic and innovation related activities 
Calculated Units The Correlation Coefficient 
AS vs. IS 0.10 
Papers vs. IS 0.00 
Conferences vs. IS 0.05 
Citations vs. IS 0.22 
Papers vs. Consultancies 0.09 
Papers vs. Conferences 0.14 
Papers vs. Citations 0.51 
Patents vs. Projects 0.22 
Patents vs. Consultancies 0.01 
Projects vs. Consultancies 0.43 
Consultancies vs. Collaborations 0.86 
AS – Academic Score, IS – Innovation Score 
 Figure 1: The relationship between innovation and academic score 
V. Conclusions 
The results of this study showed that many of those academicians who have great performance in 
publications and academic research does not necessarily have high-level performance in 
innovative activities. In fact, the results showed that majority of those who had high points in 
academic performance had low performance in the innovation performance or vice versa. There 
were also very rare individuals who had high points from both side of performances that are 
calculated. This may indicate that it is not easy to handle academicians both side of duties and 
perform well. 
With respect to management, the results of the study indicate that it may be more effective to 
position academicians for different areas and assess their performance accordingly as innovation-
targeted, teaching-targeted and research-targeted academicians. Here, research-targeted 
academicians can be those that are mainly focusing on publications and fundamental research. 
There can be teaching-targeted academicians (not teaching fellows) where their performance 
measurements are weighted for teaching skills and number of lectures. Innovation-targeted 
lecturers can be those lecturers focusing on collaborative, industrial or applied research and 
technology transfer related elements.  
This study can be a benefit to various organizations such as universities who would like to assess 
their academicians, governmental bodies who are aiming to rank universities and firms who are 
planning to collaborate with researchers from universities. Although those universities who 
0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
In
no
va
tio
n 
Sc
or
e
Academic Score
follow such a system may prefer keeping their results to themselves, governmental bodies may 
perform such analysis to rank academicians by region or by field. This type of performance 
measurement method can be useful for firms if it is made available publicly for other private 
organizations to assess whom to collaborate with. 
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